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INTRODUCTION
Individuals living with Human Immunodeficiency Virus (HIV) infection can face health related challenges due to both the disease and potential side effects of treatment [1] [2] [3] [4] [5] . As people with HIV infection live longer, some individuals also may experience the premature onset of concurrent health conditions, such as bone and joint disorders, cardiovascular disease, and neurocognitive decline, resulting in additional health challenges [6, 7] . Together, these health related challenges may be termed disability.
In a previous study, we developed a conceptual framework of disability from the perspective of adults living with HIV infection, called the Episodic Disability Framework. This framework defines four dimensions of disability: symptoms and impairments; difficulties carrying out day-to-day activities; challenges to social inclusion; and uncertainty about future health that can fluctuate on a daily basis and over the course of living with HIV infection [8] .
Furthermore, these dimensions can be exacerbated or alleviated by contextual factors which can be extrinsic (social support and stigma) or intrinsic (living strategies and personal attributes) [9] .
Next, we developed a self-administered instrument, called the HIV Disability Questionnaire (HDQ) based upon the Episodic Disability Framework [10] . The HDQ is the first HIV-specific instrument to describe the presence, severity and episodic nature of disability experienced by adults living with HIV. The next steps in instrument development include assessing measurement properties, such as sensibility, validity, and reliability to ensure the HDQ is comprehensive, accurate and consistent for use with adults living with HIV. Sensibility specifically assesses whether an instrument is meaningful to respondents, described as "a mixture of ordinary common sense plus a reasonable knowledge of pathophysiology and clinical F o r P e e r R e v i e w 4 reality" [11] . We assessed the sensibility of the HDQ, including face and content validity and ease of use, for use with adults living with HIV [11] .
METHODS

Study Design
We used quantitative and qualitative methods to assess the sensibility of the HDQ from the perspective of adults living with HIV and experienced clinicians who work in HIV care. We 
HIV Disability Questionnaire (HDQ)
The purpose of the HDQ is to describe the presence, severity and episodic nature of disability experienced by adults living with HIV. The 70-item self-administered questionnaire is comprised of four domains: symptoms and impairments (35 items), uncertainty about future health (15 items), difficulties carrying out day-to-day activities (8 items), and challenges to social inclusion (11 items) (table 1) . Each item includes a statement about 1) a health-related challenge asking how the respondent rates the challenge on the day of administration using a seven point ordinal response scale and 2) a statement asking whether the challenge fluctuated (improved or worsened) over the past week using a nominal response scale. A final item asks the respondent to classify his or her current health on the day of HDQ completion as either a 'good day' or 'bad day'. Details of the HDQ development and scoring have been published elsewhere [10] . 
Sensibility Assessment
Evaluation of sensibility is often qualitative and frequently based on the judgment of clinicians and individuals for whom the questionnaire was developed [11] . We assessed components of Feinstein's sensibility framework, which includes purpose and framework, overt format, face and content validity, and ease of use [11] .
Participants and Recruitment
We included people living with HIV who were 18 years of age or older and self-identified as having experienced at least one health-related challenge attributed to their illness. Clinicians were from a range of health professions. We recruited HIV participants from two acute care hospitals, a specialty care hospital, and three community-based AIDS Service Organizations in Toronto and Hamilton, Ontario, Canada. We identified and recruited clinician participants through the Community Advisory Committee. Written informed consent was received from all participants.
Data Collection
We administered the HDQ, followed by a sensibility questionnaire that asked each participant to rate his or her level of agreement with 17 statements about face and content validity and ease of use of the HDQ using a seven point ordinal scale (see Appendix). Following the questionnaire administration, we conducted a structured interview asking participants whether the questionnaire adequately described their disability experience, whether it captured the episodic nature of disability over time, about the HDQ structure (e.g. adequacy of items and response options, readability, clarity of instructions, and overall format) and about ways to refine the HDQ to better capture the HIV-disability experience. Interviews were digitally recorded and 
Analysis
HIV Disability Questionnaire: We calculated disability presence scores by summing the number of health challenges experienced (ranging from 0-69). We calculated disability severity scores by summing individual item scores from each domain and then linearly transforming them into four domain disability severity scores (ranging from 0 to 100). We divided the sum of these domain scores by four to obtain a total HDQ score (ranging from 0-100). Higher presence and severity scores indicated a greater presence and severity of disability.
We calculated a score reflecting the episodic nature of disability by summing the number of challenges identified as episodic in each domain and summing all four domain scores for a total episodic score (ranging from 0-69). We summed the number of participants who completed the HDQ on a 'good day' or 'bad day' living with HIV. We computed missing response rates for the disability, episodic, and health classification sections of the HDQ.
Sensibility Questionnaire: We calculated median scores for each of the 17 items in the questionnaire. We reverse scored 7 items so that higher scores indicated greater sensibility. We considered the HDQ sensible if median scores were >5 for adults living with HIV and >4 for clinicians who work in HIV care (seven point ordinal scale) for at least 80% of the items and if no items had median scores of <3 in either group. Rowe and Oxman used these criteria to determine sensibility of a quality of life instrument, weighting values slightly lower for clinicians based on the rationale that clinicians often require extensive evidence before accepting a new instrument [13] . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  P  e  e  r  R  e  v  i  e  w   7 Sensibility Interviews: We analyzed interview data using directed content analytical techniques [14] . We developed a coding scheme that addressed the following nine areas: overall impressions and purpose of the HDQ, face and content validity, ease of use, response options, overall format, ability to capture the episodic nature of disability and the questionnaire title. We used NVivo7 qualitative software for data management [15] .
Theoretical saturation, constant comparative analysis, interviewer and analyst triangulation, and validity checks were used to enhance rigor [16] [17] [18] [19] [20] . Our approach allowed team members to share overall impressions of the interviews, cross-check the coding of the data, and refine the interview guide and coding scheme [21] . Four researchers independently coded half of the transcripts (multiple coding), and two researchers cross-checked codes for half of the merged transcript data. We formally reviewed consistency in coding, revisions to the interview guide, refinement of the coding scheme and analytical interpretations three times over the 12 month study. The Community Advisory Committee reviewed our preliminary findings and assisted with the interpretations of results.
RESULTS
We recruited 22 adults living with HIV (table 2) 
HDQ Scores
The median number of health related challenges reported by adults living with HIV ranged from 8 of 11 (73%) in the social inclusion domain to 13 of 15 (87%) in the uncertainty domain (table   3) . Median HDQ severity scores (scored from 0 to 100) were highest in the uncertainty domain 
[insert table 3 about here]
Sensibility Questionnaire Scores
Adults living with HIV participants scored at least 5 (out of 7) on 15/17 items (88%) and at least 4 on all 17 items (100%) of the Sensibility Questionnaire. The two items that did not achieve >5
were 'the instrument included items that were repetitive or redundant' and 'there were items missing in this questionnaire that should be included'. HIV clinician participants scored at least 5 (out of 7) on 13/17 items (76%) and at least 4 on all 17 items (100%) of the Sensibility Questionnaire. Neither group had any items with median scores < 3. . Some participants wanted the opportunity to comment on the potential sources of health-related challenges experienced.
Sensibility Interviews
Impressions and Purpose of the HDQ
Content validity
Content validity was demonstrated in all four domains of the HDQ (table 4). Participants specifically highlighted 35 items (out of 69) that were important and essential to retain in the HDQ and did not identify any items unimportant to disability that could be excluded.
Participants also indicated items that were missing and should be added to the HDQ (e.g. housing). 
Ease of use
Participants found that the HDQ instructions and items were clearly written in 'layman's terms'
and at a literacy level that enabled participants to complete the questionnaire independently.
Overall, participants did not report any discomfort completing the HDQ (table 4) . However, one participant highlighted how reading the HDQ was a reminder of his HIV status and the potential for episodes of disability independent of whether he experienced the challenges presently: "it was a challenge…the question ' 
s a reminder that I'm living with HIV every single day" (INT-16).
Participants highlighted the importance for those administering the questionnaire to ensure they follow-up after the HDQ completion 'maybe an extra five minutes just to see how the person is feeling after the questionnaire and how they found the questionnaire." Participants completed the HDQ in approximately 15-20 minutes. Many felt the amount of time was feasible to complete the questionnaire and would be willing to complete the HDQ prior to a clinic appointment.
Response Options
Overall, participants found the seven point ordinal response scale adequate for capturing disability presence and severity for each item (table 4). The response options for the episodic component of the questionnaire included 'yes' 'no' and 'don't know'. Sixty-eight out of 69 episodic items had either a missing or 'don't know' response. The median number of missing and don't know responses for each item were 2 (range: 0-8) and 2 (range: 0-3), respectively. One participant queried whether it might be important to specifically indicate whether a health-related challenge 'improved' versus 'worsened' over the past week. Some participants were confused as to whether they needed to complete the episodic component of each item if they did not experience a given challenge. 
Episodic component of the HDQ
Overall participants felt that the HDQ adequately captured the daily episodic nature of disability (table 4) . Participants had mixed feelings whether the episodic timeframe should be 1 week; 2 weeks; 1 month; or 3-6 months to align with their clinic appointments. As one participant stated:
"I think probably a week is good, cause if you get into any longer than that, you're going to be faced with not remembering." (INT-20)
Title of the HDQ
Participants had mixed responses about the term 'disability' in the questionnaire title (table 4) .
Clinicians, particularly rehabilitation professional participants, supported the title: HIV Disability Questionnaire. In particular, one clinician participant felt it was important to retain the term 'disability' because it clearly and accurately reflected the concept of interest as previously defined by adults living with HIV (table 4) . Items in the symptoms and impairments and difficulties with day-to-day activities domains were generic whereas items in the uncertainty and social inclusion domains were predominantly HIV-specific. The increasing prevalence of multiple morbidities associated with HIV and aging can make it difficult for individuals to distinguish between health related challenges attributed to HIV, side effects of medications, or concurrent health conditions [1, 27] . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Participants highlighted items essential to retain in the HDQ, generated new items, and suggested revisions to enhance readability and applicability of items, but did not indicate any items we could exclude that were unimportant to disability. Participants felt 15-20 minutes was feasible to complete the HDQ, however respondent burden will increase if researchers administer this instrument with other measures in clinical research. Future HDQ revision should include ways to comprehensively measure disability with the fewest number of items to minimize respondent burden. In the next stages of HDQ development we will conduct a factor analysis of item scores with a larger sample of adults living with HIV to statistically identify any redundant items that can be removed [33] .
[insert table 4 about here]
The HDQ successfully captured the daily episodic nature of disability. Despite differences in opinion on the optimal timeframe for this question, assessing daily episodes within the previous week appears appropriate as participants might not accurately be able to recall fluctuations related to their health beyond seven days [34] . Episodic scores were higher for symptoms and impairments (e.g. fatigue, pain, headaches) in comparison to challenges to social inclusion (e.g. ability to work, relationships), which are less likely to fluctuate on a daily basis.
Future research should explore how repeated administration of the HDQ over time can be used to document the degree of episodic disability and impact of major or momentous events such as opportunistic infections on disability.
Although participants felt the HDQ could be used by clinicians and community-based service organizations, measurement properties for uses with individuals in clinical or community The Sensibility Questionnaire has not been validated but is similar to previous sensibility assessments and based on an established framework [13] . As in previous sensibility research on a quality of life questionnaire, patients tended to provide higher sensibility ratings than clinicians 
Appendix -Adults Living with HIV -Sensibility Questionnaire
You have just completed the HIV Disability Questionnaire. The goal of the questionnaire is to describe disability experienced by adults living with HIV. We would like to get your feedback on its use. Please circle the most appropriate numeric answer on the scale in response to each of the following statements pertaining to the HIV Disability Questionnaire.
Face Validity
1. I was able to answer all of the questions.
2. The instructions were clear and easy to understand. 3 . The questions were clear and easy to understand. 4 . The overall questionnaire makes sense. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
." (INT-13)
Adults living with HIV may use the HDQ to raise self awareness about the multi-dimensional nature of disability:
"gives you some insight as to the possibility that other things could be going on in the system rather than just physical" (INT-9)
The majority of participants living with HIV felt that the HDQ could be used to facilitate a conversation with health providers about the health-related challenges they might experience:
"... I do worry about [living with HIV] but I never talk about it." (INT-19)
Similarly, clinicians felt the HDQ could be used for goal-setting and opening up dialogue with patients leading to referrals to other services if needed.
Face Validity
Participants remarked how they liked being asked questions in the symptoms and impairments 
Content Validity
Participants provided suggestions for revising item wording, content and response options.
For example, reducing double-barreled items (e.g. revising "I have stomach or muscle cramps" (item 14) into two separate items), adding an item on housing in the challenges to social inclusion domain (e.g. "I have difficulty maintaining stable housing"), and adding 'not applicable' response options for certain items that may not apply to all participants (e.g. for participants not responsible caring for anyone (item 59), not interested in embarking upon new intimate relationships (item 67), or not interested in returning to work (item 44)).
Ease of Use
Participants found the HDQ easy to complete:
"very straight forward…you can't get more direct in some of these…I think the questions are 
Format
Symptoms and impairments and difficulties with day-to-day activities domain were generic whereas items in the uncertainty and social inclusion domains were primarily HIV-specific. Others supported the title HIV Disability Questionnaire remarking:
"well that's what the study's about. It's exactly as it should be" (INT-20).
While one clinician participant acknowledged the negative connotations associated with term disability as a label or link to income support, he felt it was important to retain the term 'disability' The HDQ may be used by rehabilitation clinicians and researchers to assess disability experienced by adults living with HIV. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 
